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NOTICE

This publication was developed under Cooperative Agreement No. CR 821808-01
by the U.S. Environmental Protection Agency. EPA made comments and suggestions on
the document intended to improve the scientific analysis and technical accuracy of the
document. However, the views expressed in this document are those of the University of
Dayton and EPA does not endorse any products or commercial services mentioned in this
publication. This document is intended as advisory guidance only to the wood preserving
industry in developing approaches to waste reduction. Mention of trade names or
commercial products does not constitute endorsement or recommendation for use.
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FOREWORD

The U. S. Environmental Protection Agency is charged by Congress with
protecting the Nation’s land air and water resources. Under a mandate of national
environmental laws, the Agency strives to formulate and implement actions leading to a
compatible balance between human activities and the ability of our natural systems to
support and nurture life. To meet this mandate, EPA’s research program is providing
data and technical support for solving environmental problems today and building a
science knowledge data base necessary to manage our ecological resources wisely,
understand how pollutants affect our health, and prevent or reduce environmental risks in
the future.

The National Risk Management Research Laboratory is the Agency’s center for
investigation of technological and management approaches for reducing risks from
threats to human health and the environment. The focus of the Laboratory’s research
program is on methods and their cost-effectiveness for the prevention and control of
pollution to air, land, water and subsurface resources; protection of water quality in
public water systems; remediation of contaminated sites, sediments and ground water;
prevention and control of indoor air pollution; and restoration of ecosystems. NRMRL
collaborates with both public and private sector partners to foster technologies that reduce
the cost of compliance and to anticipate emerging problems. NRMRL’s research provides
solutions to environmental problems by: developing and promoting technologies that
protect and iprove the environment; advancing scientific and engineering information to
support regulatory and policy decisions; and providing the technical support and
information transfer to ensure implementation of environmental regulations and strategies
at the national, state, and community levels.

This publication has been produced as part of the Laboratory’s strategic long-term

research plan. It is published and made available by EPA’s Office of Research and
Development to assist the user community and to link researchers with their clients.

E. Timothy Oppelt, Director
National Risk Management Research Laboratory
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ABSTRACT

The research described in this report was aimed at initiating and developing
processes and process modifications that could be incorporated into semiconductor
manufacturing operations to accomplish pollution prevention, especially to accomplish
significant reduction in the quantity of arsenic waste generated in that industry. The
effort resulted in the development of processes for the recovery of both gallium and
arsenic from gallium arsenide semiconductor crystal manufacturing. Recovery of
materials from both solid and aqueous waste streams was achieved and the solids
recovery process was demonstrated at an operating semiconductor manufacturing plant.
The processes developed herein are applicable to other types of I1I-V semiconductor
manufacturing, including indium phosphide, gallium phosphide and indium arsenide
manufacturing.

The two processes developed include processes for recovery of materials from
both solid and aqueous waste streams. The solid waste recovery process a thermal
process for separation of gallium and arsenic from each other and from process
contaminants with subsequent thermal refining of the captured gallium and arsenic. The
aqueous waste recovery process incorporates sequential precipitation of the arsenic and
gallium to allow for their recovery and reuse. This report was submitted in partial
fulfillment of the requirements of Cooperative Agreement No. CR 821808-01
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